UNITED STATES SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE it KNOWN THAT WE, Nelson RIVAS, a United States citizen, 
residing at 1505 Luddington Road, East Meadow, New York 11554 and 
JO seph ABDALE, a United States citizen, residing at 15 Jayme 
Drive, North Babylon, New York 11703 

have invented certain new and useful improvements in a 

LED LIGHTING APPARATUS 



of which the following is a specification. 



CROSS REFERENCE TO RELATED APPLICATIONS 
The applicant hereby claims priority under 35 U.S.C. 119e 
from provisional application serial no. 60/412,692 filed on 
September 23, 2002. 

BACKGROUND OF THE INVENTION 
The invention relates to an LED light that is disposed 
within a housing having a reflector disposed therein. 

SUMMARY OF THE INVENTION 
The invention relates to a lighting device comprising a 
housing, a plurality of LED lights coupled in an array inside of 
the housing, and a reflective protrusion or simply a reflector 
coupled inside the cylindrical prismatic housing wherein the 
reflective protrusion is for reflecting light from the LED lights 
out of the cylindrical prismatic housing. 

One of the reasons for the invention is to provide the 
appearance of an even, omni -directional light source extending in 
a 360 degree manner to create uniform light distribution about a 
room. Lighting with Fluorescent light bulbs provides a 
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substantially even glow in an omnidirectional manner so that 
there are no unlit areas (or dead spots) around the outside 
cylindrical area were light bulb emits light. The fluorescent 
Ught radially emits light at 360 degrees about its cylindrical 
radius. Therefore, the design which relates to the invention is 
designed to approach a uniform, omnidirectional lighting source, 
wherein by using LED lights, this is accomplished in a more 
efficient manner than with ordinary incandescent bulbs. 

- = fi r«t- end; a second end; and a 
The housing can comprise a firstjena, 

cover coupling the first end to -id^ond end. 



pnr1"i oft 1 



**Xt* cover is translucent ^ .W^ipr- h^ 



H On-tgauwlu^L . u uLluu, Hnt n e e^o u rs in t hn for* 
^ga ted sTOirstgn meB P Sr that has a snrfaee tu n * ^ 
^ ^lall, ll jUl- ..fK ^ tg- and ****** U& *r*«-n*~** 
^^y-xs rullyuUHi ull u£ (Hi ■ ^ In one embodiment, a 

a first end of the housing and a 
first LED array is coupled to a first ena 

second LED array is coupled to a second end of the housing. 

The housing can be formed in many shapes. For example, the 
housing can be substantially tubular shaped or formed with a 
circular cross section such as bowl shaped or formed with a 
substantially oval cross section. In addition, the protrusion 



can beformed in many different shapes as well. For example, the 
protrusion can be dome shaped, pyramidal shaped or spherical. 
There can also be a stand-alone reflector in the form of a sphere 
or semi-spherical design. Furthermore, the protrusion can be 
formed with rounded or angled sides. 

To further increase the reflectiveness and the scattering of 
Light the translucent cover co^rises a plurality of prismatic 
lenses which^an be in a sheet that assist in scattering the 
light as it V£ i&tibU by the LED lights . 

To prevent the housing or the circuitry relating to the LED 
Lights from overheating, the LED light array is coupled to a heat 
sin,, in many cases, this heat sin, is disposed in an end region 
of the housing. 

The circuitry relating to this LED light array can include a 
power source such as a connection to an AC or DC input. If the 
connection is to an AC input, the device can also include an 
AC /DC converter coupled to the power source for receiving an 

Tn wav the LED array 

input from the AC power source. In this way, t 

receives a consistent flow of DC current that will not result in jtf 
W<J.th. LED lights In addition, each of the LED lights 




in each of the LED arrays is coupled to an adjacent LED light in 
b oth series and in parallel, so that if one LED light hums out, 
the adjacent LED lights do not burn out. To prevent this LED 
art ay from burning out, there is also a current regulator for 
controlling a current running through this LED array The 

current regulator can, for example regulate that only ^rUf^f UV 

passes through the array. This current regulator allows the 
device to connect to many different power sources with different 

TK t ^ nh^H U» If* ««M <*, a 

input voltages ^ ffj ^ Wr) 

,.TCT nESCRI' TTDH OF THE DRMOHGS, 

Other objects and features of the present invention will 
become apparent from the following detailed description 
considered in connection with the accompanying drawings which 
disclose at least one embodiment of the present invention. It 
should be understood, however, that the drawings are designed for 
the purpose of illustration only and not as a definition of the 
limits of the invention. 

In the drawings, wherein similar reference characters denote 
similar elements throughout the several views : 
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FIG. 1A is a side cross-sectional view of a first embodiment 

FIG. IB is a side cross sectional view of the view in FIG. 
1A taken along line I-I; 

FIG. 1C is a side view of the device which includes a 
prismatic film disposed on tube; 

FIG. ID is a perspective view of the device shown in FIG. 

1C; 

FIG. IE is a side view of the device shown in FIG. ID; 

FIG. 2A is a perspective view of a second embodiment of the 
invention ; 

FIG. 2B is a perspective view of the view of FIG. 2A with a 
cover removed; 

FIG. 2C is a side view through the housing with the cover 
shown in dashed lines; 

FIG. 3A is a side view of the third embodiment of the 
invention ; 
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FIG. 3B is a detailed view of an end section shown in FIG. 

3A; 

FIG. 3C is a perspective view of an end section as shown in 
FIG. 3A; 

FIG. 4A is a side view of the embodiment shown in FIG. 2A; 

FIG. 4B is a side view of another embodiment of the 
invention ; 

FIG. 5A is an end view of an end piece shown in FIG. 1A; 
FIG. 5B is a side view of the end piece shown in FIG. 5A; 
FIG. 5C is a perspective view of the end piece shown in FIG. 

5A; 

FIG. 6A is a side view of another embodiment of the 
invention; 
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PIG . 6B is a perspective vie. of the embodiment shown in 
FIG. 6A with the cover removed; 

FIG. 6C is a side view of the embodiment shown in FIG. 6B; 

FIG. 6D is a perspective view of the embodiment shown in 
FIG. 6A with the cover on; 

FIG. 7A is a perspective view of another embodiment of the 
invention with a cover removed; 

FIG. 7B is a top view of the embodiment shown in FIG. 7A; 



FIG. 7C 
FIG. 7A; 



is a side transparent view of the device shown in 



FIG. 8A is a perspective view of another embodiment of the 



invention ; 



FIG. 8B is a top view of the embodiment shown in FIG. 8a; 



FIG. 8C is a side transparent view of the emboidment shown 



in FIG. 8A; 



view of another embodiment of the 



FIG. 9A is a perspective 
invention ; 



F IG. 9B is a top view of the view shown in FIG. 9A; 



.. „ al „;. w of the embodiment 
FIG. 9C is a side cross-sectional view 

shown in FIG. 9A taken through section A-A; 



FIG. 9D is a s 
of the invention; 



FIG. 10A is a perspective 
device ; 



ide cross-sectional vie. of another entooidment 



view of another embodiment of the 



PIS. 10B is a side view of the device shown in FIG. 10*; 



FIG. 11* is a perspective view of a new reflector; 

PIG. HB is a perspective view of the reflector of FIG. HA 
inserted into a tube; 



FIG 



, lie is an end view of the device in FIG. 11B; 



FIG. 12A is an end view of one of the endcaps; 

FIG. 12B is a perspective view of the endcaps shown in FIG. 

12A; 

FIG. 12C is a cross-sectional view through line X-X of the 
endcaps shown in FIG. 12A; 

FIG. 12D is a cross sectoinal view of the device with the 
endcaps removed showing the collimating effect of the lens; 

FIG. 13A is a top view of the device inserted into a 
lighting housing for mounting in a ceiling; 

FIG. 13B is a perspective view of the device shown in FIG. 

13A; 

FIG. 14A is a side view of the device shown in 14A with a 
section of the cover removed; 

FIG. 14B is a close-up view of one of the prisms in a prism 
sheet; 
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FIG. 15 is a side view with a center section of the tube 
removed for viewing a reflector; 

FIG. 16 is a schematic diagram of a circuit for use with the 
device ; and 

FIG. 17A is a perspective view of the device showing a 
uniform light distribution pattern; 

FIG. 17B is a side view of the device showing a uniform 
light distribution pattern; and 

FIG. 17C is a side view of the device rotated 90° showing a 
uniform light distribution pattern. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Turning now in detail to the drawings, FIG. 1A is a side 
cross-sectional view of a first embodiment of the invention. 
This view shows from an outside perspective, a design similar to 
that of a phosphorescent or florescent tubular bulb. With this 
device 10 there is a. housing formed from a translucent-prismatic 
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lens 11 and end caps 15 and 16 attached at each end. Inside of 

cover or tube 11, is a reflective sphere 19, which is used to 

reflect light from LED lights 30 which are embedded into a 

lighting housing 35 in end caps 15 and 16. LED lights 30 are 

arrayed in lighting housing 35 so that they shine a light onto a 

common point on collimator lens 100. For example, thjfl^e are/tf) . j 

plurality of different LED arraysAwith a first array ^Ln the form 

of array 30a comprising a plurality of lights arra/nged around a 

rim of lighting housing 35. This first set of LED lights in 

array 30a are set at a first angle to shine on a central region 

of lens 100 . A second set of LED lights in array 30b are arrayed 

around the rim of lighting housing 35 and are set at a different 

angle than that of first array 30a. LED lights in arrays 30c, 

30d and 30e are all set in lighting housing 35 at different 

angles than the respective remaining arrays. In this way, the 

LED lights from these different arrays all shine on a central 

region of lens 100 wherein this light is then collimated by 

collimating lens 100. LED array is in the form of a .backplate/f^\> I f A> 

which houses a series of lights disposed around back plaxe 37 # asd^Tfil' 

are directed radially inward to a central region on lens 100 . In 

this way, there is little light lost due to reflection because 

all of the lights are directed towards a central region of 

collimating lens 100. 
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are positioned at different angles in an alu»inu» ^usin, that 
a lso SOT e S as heat sin. to create a c«n point £ or — . 
of the ^©fi^i a cousin, lens, which is dispose, 

it- creates a common 

in tube 11 is used to focus Ugh^so that 

^ of liS? For example, if two or more 
light pattern with*no loss of light.. 

*. 4-t,o. two or more beams could 
beams are shined on a common object, the two 

4-*,=.+- the result would be an 
flow in the same path out of phase so that the 

~* 1-Laht from this feature, 
additional gain of lignt iro 

Thus , lens 100 is disposed inside of cover 11 so to aot as a 
collator so that it can he used to collide the light 
gating £ ro» I. 30 so that the different rays of light 

oo not flow along a suhstantiallv — ^ *» S ° 
b e of any color hut would preferably he used to give the 
appearance of white light. 

PIG IB is a cross-sectional view of the tuhe 11 tahen along 
. prrs^atic «U- 101 inserted therein. Pris^tic Pi!* 101 is m 
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the form of a semi-transparent, translucent film which is 
designed to reflect, and refract the light to provide the effect 
of a uniformly distributed light pattern . Prismatic film 101 can 
be in the form of a prismatic film that refracts light to create 
a consistent flow of light out of film 101. 

FIG. 1C is a side view of the device 10 which includes a 
prismatic film or texture 102 disposed on an outside of tube 11. 
With this design there is spherical reflector 19 coupled therein 
wherein a central region of this prismatic film 102 is shown 
removed for the purpose of showing spherical reflector 19. 
Endcaps 15 and 16 are coupled to tube 11 wherein these endcaps 
show lens 100 and a plurality of LED arrays extending around in 
rings . Each LED array includes LED lights 30 which are angled at 
lens 100 at the same angle with the angles of the LED lights 
differing between the different LED arrays. For example, in the 
first LED array 35A, the LED lights are pointed at lens 100 at a 
39° angle. In the second LED array 35B, the LED lights are 
pointed at lens 100 at a 24° angle. In the third LED array 35C 
the LED lights are pointed at lens 100 at a 15° angle. 

These lights then shine in a radial inward pattern pointed 
at a center region on lens 100. FIG. ID shows a full perspective 
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view of this embodiment, while FIG. IE shows as side view of the 
embodiment in FIG. ID. 

Figure 2A is a light whose source of light originates from 
the left end and the right end. This light is then shone onto 
the center reflector. The light distribution pattern generated 
is illustrated in Fig. 4a 

FIG. 2A is a side perspective view of the embodiment of this 
design wherein this view shows cover 11a which is coupled to a 
housing base section 12. Cover 11a can be tubular or 
semi-tubular and can attach to base section 12. FIG. 2B is a 
perspective view of the view of FIG. 2A with cover 11a removed. 
In this view, there are two ends 15a and 16a coupled together via 
base section 12. Base section 12 is formed with a semi-circular 
cross-section with a reflective inner face to reflect light out 
of the housing through prismatic translucent cover 11a. 

A reflective protrusion 20 which has a mirror surface 20 is 
coupled to base section 12 and is in the form of a substantially 
dome shaped element. There is also a first LED array 35f 
coupled to first endcap 15a so that first LED array 35f shines 
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Ugh t fro* rm Xi,hts into the housing so that it is reflected 
from the inner face of base section 12 and protrusion 20. 

xn addition, FIG- 2C is a side view through the housing with 

3„, is Shown coupied to second end 16 so that light fro. .this » 

arraY can he shined or shone through the housing and out of the 

.. af can illuminate a room, 
housing so that it can 

Kssentially in this design, light emanates fro. LED arrays 
30f and 30g and reflects off of reflective do»e 20. This 
Elected light then emanates out of the prismatic cover 11a. Xn 
addition, light which equates fro. 1- arrays 30a and 30h also 
passes through cover 11a to light a roo» without reflecting off 
of reflector 20. 

Por exa^le, this light could either pass directly fro, the 

m it could reflect off of 
associated LED array through cover 11 or it could 

+. n y base section 12 which has a highly 
reflective support or base secw 

reflective interior surface. 

Figu re 3 A is a light whose source of light originates at the 



reflectors . The light distribution pattern generated is 
illustrated on Fig. 4b 

In this case, there are different style end pieces 15b, and 
16b which can be of different shapes for example having a sloped 
front surface 38 which form a reflector for reflecting light that 
is sent. There are also unique intermediate lighting housings 39 
having a sloped front section and a plurality of LED lights 
coupled therein. 

FIGS . 4A and 4B show two different types of designs for two 
different types of reflective protrusions. For example, FIG. 4a 
shows device 10 having a reflective protrusion 20. Reflective 
protrusion 20 is formed as semi-spherical as shown in FIGS. 
2B-2C. FIG . 4B shows a device 13 having a reflective protrusion 
21 which is oblong in shape wherein this reflector 21 has a 
substantially mirrored surface and is used to reflect light from 
this surface. 

FIGS. 5A, 5B and 5C disclose at different viewing angles an 
LED array 30f and 30g, which includes LED lights 30 coupled 
therein. This LED array 30f and 30g includes a spacer which 
aligns an LED cluster into a single point or region and brings 
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the all the light coming from each LED into a central region so 
that maximum light output is realized at the focal point where 
all the light comes together . 

FIGS. 6A, 6B, 6C and 6D involve another embodiment of the 
design 40, wherein in this design, there is a new type base 
section 14 which includes a central reflecting protrusion 20, but 
base section 14 is not tubular in shape as in base section 12 in 
FIG. 2A. Instead, this base section 14 has a semi-oval 
cross-section wherein there is a flattened, or slightly rounded 
base plate 14a and rounded sides 14b which can be used to receive 
a correspondingly shaped cover lib. Protrusion 20 is coupled to 
base plate 14a and also two sides 14b to provide a continuous 
reflective surface for reflecting light emanating from the 
coupled in LED arrays which are patterned after LED array 30f 
shown in FIG. 5A. This set of LED arrays create a different 
version of the overall uniform light distribution pattern. 

FIGS. 7A, 7B and 7C disclose another design, which involves a 
base section 50 having a base plate 52, and a set of side walls 
54 . Base section 52 is concave in shape and forms a bowl or 
recess as shown in FIG. 7C. Reflective protrusion 22 extends out 
from base section 52 and is shaped in an oblong manner so that it 
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has an' oblon, semi-cylindrical body 22a and ronnded end caps 22b 
and 22o. LED lights 30 ara coupled into side walls 54 and for* a 
new LED array 60 wherein these LED lights point to reflective 
protrusion 22 so that once light shines on this protrusion 22, it 

is reflected out from b ction 50. In this case, an interior 

region of base section 50 including side walls 54, base plate 52 
and protrusion 22 are all made from a reflective surface such as 
a mirror reflector, however reflective protrusion 22 may be made 
from a different reflective material than the remaining interior 
reflective material on base section 50. 

FIGS. 8A, 8B and 8C disclose another embodiment of the 
invention 70 wherein this embodiment includes a base section 71 
which is shaped as a bowl having a rounded top. Inside base 
section 71 are side walls 73 with a plurality of holes 72 for 
receiving LED lights. These side walls dip down to form a deep 
bowl shaped product. In addition, there is a reflective 
protrusion 74 shaped as a dome which is coupled to a bottom end 
75. Reflective dome shaped protrusion has a series of holes 76 
which allow LED lights to fit through. Thus, these LED lights 
oan fit through both holes 72 in side walls 73, «* holes 76 in 
don e 74. Reflective dome 74 also includes a pre-dome section 78 



18 



=, v^tween base section 75 and dome 
which provides a transition area between 

section 74. 

FIG SB shows a top view of this same ^nt showing 
tb at holes 7 2 ana holes 7 6 - spaced opposite each other so that 
^ can he used to light the sowing Motive surface of 

... ., 71 is reflective and can be made 
base section 71 . Base section 11 is ref 

from a mi.ro, finish material. Xn one embodiment however, 
reflective dome 7, can he made from a mirror finish material 

• • ™ reflective material can be made from a 
while the remaining reflective 

Afferent material. F!G. 8C also discloses a side cross 
sectional view of this embodiment which shows that base section 

• ,„ outer wall 79 forming an outer peripheral rim 
71 also contains an outer wan 

cover for any LED lights that are coupled in. 

PISS. 9A, 9B and 9C show a similar design as described 

, « . a^™<=> 7A a is formed as an 
new dome 74a is formed wherein this dome 

entirely reflective dome. 

FIG. 9D shows a cross- sectional view of another 

, the device 90. In this view there is a base cap 92 
embodiment of the device 

, * "LED array 35f which sends light into a 
which includes LED array 
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substantially translucent light housing 94 shaped substantially 
like a light bulb. This light housing has a reflective 
protrusion 96 which is shaped as a dome made from material having 
. reflective material finish which then reflects light out into a 
room to create the effect of a substantially uniform light source 
in all directions. In addition a prismatic film such as 
prismatic film 101 or 102 may be incorporated into housing 94 to 
increase the illuminating effect of LED lights 30 . 



FIGS . 10A and 10B show another embodiment of the invention 
1M which includes an additional intermediate LED station 125 
which includes LED lights 30 coupled therein as well as a 
surrounding reflective housing. With this design, LED light 
points out in two directions from LED stations 125. In a first 
direction, light emanates from station 125 towards reflector 20. 
In the second direction, light emanates out from stations 125 and 
0 n to side reflectors 126a and 126b which are formed as slanted, 
rounded reflectors which reflect light down into a room. 

FIGS . 11*. HB, lie and 11D show another type of reflector 
120 that can be inserted into tube 11. Eef lector 120 can be 
formed as three concave reflectors 120a, 120b, and 120c that can 
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have a mirror or substantially mirror type finish that allows 
light to be reflected out from tube 11. This reflector 120 is 
designed to intersect a spherical reflector 19 in a central 
region as shown in FIG. 11A with an opposite set of reflectors 
120 intersecting spherical reflector 120 on an opposite side. 

FIGS . 12A, 12B and 12C disclose three different views of 
endcaps 15, and 16. FIG. 12A is an end view of endcaps 15 and 
16, FIG. 12B is a perspective view, while FIG. 12C is a 
cross-sectional view through line X-X. These endcaps are formed 
as substantially cylindrical endcaps having a first cylindrical 
connecting section 110, a flange or heat sink 112a coupled to 
connecting section 110 and a back support section 114 coupled to 
flange 112a. Connecting section 110 is sized to fit into a tube 
or housing wherein connecting section 110 has a circular cross 
section. Flange or heat sink 112a extends radially out from 
connecting section 110 and is used to dissipate heat away from 
the LED lights coupled into back support section 114 . 

Back support section 114 has a plurality of holes 116 which 
are adapted to receive a plurality of LED lights 30 which extend 
in and shine in at an angle. Disposed between these holes are 
additional optional flanges represented by dashed lines 112b, 
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112c and 112d wherein these flan.es also act as heat sinks. In 
addlt ion, connects section 110 is also adapted to receive a 

, fig 1A) wherein lens 100 focuses and allows 
lens 100 (See also FIG. 1A) , 

a a «« 15 and 16. Extending out from 
light to extend out from endcaps 15 and 

ba ck support section 114 is a back electrical connection 116 
containing prongs 118 for connection to an electrical light 
socket such as a light socket for fluorescent bulbs. 

«. 120 shows a side cross-sectional view of the device 

u ■«„ has been removed and this view reveals 
wherein the light housing has been r 

,n 30b and 30f all showing light being sent in from 
LED arrays 30a, 30b and Jui 

Ug ht is then collided and then sent as a stead, st E ea, to 
reflector 19. 

into . li g htin 9 housin, 9 0 which =an he siller to a descent 
lig htin g hoosin g . Xn this view, device 1. has end caps IS, and 
16 which are coupled into tone 11 and shine li,ht on a 
sub stantiall Y oval shaped reflector -hich is disposed in a 

central section of tube 11. 
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FIG. 13B shows a perspective view of a substantially 
similar design to that shown in FIG. 11A, however, this design 
includes spherical reflector 19 shown in FIG. 1A. In this 
design, lighting housing 90 includes end plates 92 as well. In 
one of devices 10, there is no cover or tube 11a which has been 
removed to reveal spherical reflector 19. In the other device 
there is at least a partial view of a cover or tube 11a, which 
includes a prismatic covering 102 which is used to reflect, and 
refract light to amplify the appearance of light. In addition, 
in this view, lenses 100 are also shown disposed adjacent to LED 
lights 30. 

FIG. 14A shows a closer view of this prismatic lens covering 
102, which is used to deflect light. For example, FIG. 14B shows 
an even closer view of prismatic lens system 102 wherein this 
prismatic lens system includes a plurality of extensions or 
spikes, pyramidal shaped tetrahedrons, which provide unique 
features in reflecting light. 

FIG. 15 shows that prismatic lens system 102 extends 
substantially across tube 11, over reflector 119 and adjacent to 
lens 100. The prismatic lens system 102 does not need to extend 
all the way to cover lens 100 because lens 100 acts as a 



collimator of light which focuses light emanating from LED lights 
30 across tube 11 so that light extends through the tube to 
reflector 119. 

FIG. 16 shows a schematic electronic circuit diagram for the 
electronic circuitry for controlling power which is used to light 
the LED lights. This circuit 160 can be disposed in end section 
116 in either endcap 15x>r endcap 16. Circuit 160 can include a 



power input* 161 which can be in the form of prongs 118 extending 
out from back end section 116. 

The circuit can also include an AC /DC converter 162, a 
current regulator 170 and an LED load section 180 including a 
plurality of LED arrays. The power, which in all likelihood is 
AC power, can then feed into AC/DC converter 162, which converts 
the AC current into DC current. In an alternative embodiment, 
this AC/DC converter can be in the form of a DC/DC converter as 
well. In either case, there is a bridge rectifier 164 to convert 
the current from AC to DC and at least one capacitor 166 to 
smooth out the waves to provide a reasonably steady current. To 
protect bridge rectifier 164 there is a surge protector 165 
coupled in parallel with bridge rectifier 164 to provide 
protection against sudden, surges in power. This power flows down 
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. circuit line 188 ana feeds into current rector 17.. Current 
regulator 170 which is desired to reflate the current flowing 
tnrough the circuit so that » lights 30 are not blown. In a 
referred e^odi»ent the current is reflated to be approximately 

20ma . 

Current relator 170 can be used to reflate the current so 
there is always a consistent a.ount of current flowing 
th rough the circuit. This current regulator cannot provide an 
^olutely consistent current but rather provides a relatively 
na „ow current range for current flowing through the circuit. 
This current regulator receives current flowing through circuit 
160 and includes two transl ^£!jS~^^^^ ^r^^ 




' 172 has iiipufc 172 a an d 

■"current rl<jwj.ilg 

Converter L 



, , , 17 1 This ctrrretrt U. u n fl ™t . 



-Ci. urn uuLpuL lVffi . 
^^^^^ This regulated current then flows down 
lin e 1,8 into » arrays 182, 184, 186, 187 and 188 for powering 
LED lights 30. 
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THE BRIDGE RECTIFIER 164 PROVIDES A DC INPUT. CAPACITOR 166 
PROVIDES SMOOTHING OF THE DC INPUT. ZENER DIODE 165 
PROVIDES INPUT SURGE PROTECTION FOR THE ELECTRONICS. 
THE PROPER OPERATING VOLTAGE RANGE IS ESTABLISHED 
THROUGH VOLTAGE DROPPING RESISTOR 171 (Rl) AND TRANSISTOR 
172 (Ql). TRANSISTOR 174 (Q2) REGULATES THE CURRENT THROUGH 
THROUGH RESISTOR 190 (R2) AND PROV IDES THE REQUIRED CURRENT 
TO OPERATE AN LED ARRAY WITH THE SPECIFIC SELECTED LED'S 
OPERATING CURRENT REQUIREMENTS.. 




. on 180 which includes LED arrays 182, 184, 
LED load section 180, wni 

are coupled both in 
~ v, r,f t-he LED arrays are cuu^ 

1M . x... x«. I-- — he 

series and in parail.1 so that af one LEB 

■ „ -LED arrays can receive power. In 

— remainin9 " h LED artay is coupled in 

>, o£ the LED lights in each LED array 
Edition, each or th that if one individual LED light 

bo th series and parallel so that 

• na LED lights in each individual array can 
blown the remaining LED lig 



shine . 



the device can be coupled to a plurality 
^th this design, the 

„nits which can each have different: 
of different power units, 

i «ower units having voltages in the 
inp uts. For example, power 

12V , 24V, 37V, 48V, 7SV, 9SV or 120V can be used 

* is always regulated by current 
devi ce because the current is alway 

regulator 170. 

A ■ device 10 having a reflector 19 or 20 and 
With this design, device 

« m or 16 can be used to 
an LED array 35a coupled into endcaps 15 or 

:z .. 1— — — — ■ — : z 

........ — — - •• — 
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•h- a liahting design that is inexpensive to 
or in houses to provide a lighting a. 

operate . 

Mention nave >een s*o„n - * - « - 

^ ^ Can,.. an* ^ications - — t-ennto witnont 

depar tin, tne spirit and scope o £ the invention as d e £ ine d 

in the appended claims. 



27 



